INTRODUCTION
Law Enforcement Officers have a difficult and dangerous job. Frequently, they operate in hostile environments and spend considerable amounts of time confronting various levels of threat. Moreover, the possibility exists that many of these situations can quickly escalate to deadly violence. Law Enforcement Officers (LEOs) face a high likelihood of violent death or injury at the hands of criminals. In the United States in 2002, 56 law enforcement officers were killed in the line of duty. In 2001, the number was 70. In 2002, 58,066 LEOs were assaulted, and 16,494 of these sustained serious injury (FBI, 2003) .
Most LEOs are taught that their primary line of defense against violent assault is their firearm and the skill and judgment with which they use it. It is vitally important that LEOs be able to effectively and decisively deal with physical threats from aggressors, both to themselves and to other members of the public. Therefore officers are required to complete routine firearms assessment and training programs such as the one described in this study.
Also, officers can experience high workload demands in the line of duty, especially in emergency and threatening situations (Toch, 2002) , and it is important to understand the interactions between an officer's perceived workload and their performance while using firearms. Hancock and Warm (1989) have argued that increased workload results in decreased adaptability, often resulting in poorer performance. Additionally, workload is often perceived as being greater when individuals perform tasks which are difficult or new to them. Workload would therefore be expected to decrease as officers gained more experience with their sidearms (Hancock & Desmond, 2001) . Thus, officers who have more experience and greater proficiency with firearms are likely to experience less perceived workload than officers with less experience and proficiency. This leads to the inference that workload should be correlated with shooting performance such that an increase in workload leads to a decrease in shooting performance.
Due to the constrained nature of laboratory studies, field evaluations are of great importance to the study of workload since they provide a realistic setting for research and observation. The purpose of this study was to examine the perceived workload and performance in an actual police training exercise. In particular we foresee two major advantages to this study: a) the participants were police officers, familiar with the task and with the general protocol of police shooting exercises, and b) officers' performance in this training session has a significant impact on their professional evaluation. Therefore, the purpose of the present study was to examine the hypothesized link between workload and shooting performance competence of fully-qualified police officers in a real-world and ecologically-valid evaluative setting.
EXPERIMENTAL METHOD

Experimental Participants
Participants were 71 police officers (10 women and 61 men) from a police department in the southeastern United States. The average age was 37 years (range 22-56 years). Police officers were required to participate in the evening night shooting exercise as part of their continued training. However, they volunteered to participate in the research while performing the shooting exercise.
Firearms
Each officer used a SIG (Schweizerische Industrie Gesellschaft) Sauer p226 9mm handgun. All officers used the same standard issue duty belt with identical magazine pouches. The officers carried 2 magazines with 8 and 7 rounds, respectively. Each officer also carried a standard department issue Streamlight Stinger flashlight 7.4 inches long and weighing 10 oz. As a general rule, unless they were instructed to be carried in the hand, flashlights were stored in a holder behind the radio pouch on the opposite side of that on which the officer's weapon was holstered. All officers were required to wear hearing protection (external muffs, or internal plugs), body armor, and clear eye protection.
Task Types
The task discussed in the present work was one part of a larger study involving three other shooting tasks. Of the four tasks, officers showed the worst shooting accuracy and reported the highest workload when completing the "barrel" shooting task described in this study (see description below). For this reason, this task was chosen to examine the effects of workload on performance.
'Barrel' Shooting Task Design
The 'Barrel' shooting task was either the third or the fourth task during the session (task 3 and task 4 were counterbalanced). This shooting task consisted of five human silhouette targets, distributed in a row over approximately 90 feet. Behind the targets was a 20 foot berm designed to safely absorb expended rounds. Officers began the task by facing away from the first of the five targets with a loaded weapon. On the instructors command, they engaged five silhouette targets at different ranges with a specific number of rounds per target (see Table  1 ). After engaging each target, officers ran to the next shooting location to engage the next target. On targets two and four, participants took cover behind plastic barrels and illuminated the target with their flashlight prior to engaging it. All firearms handling and operation was performed by police officers under the supervision of the department's training sergeant.
Simple Target Shooting Task
At the very beginning of the shooting segment of the study, each officer completed a round of familiarization fire and then proceeded to execute a simple "draw and shoot" firing task at known distances from the targets. This task is regularly performed by police officers as part of their training, and was chosen to serve as a baseline indicator of officer shooting ability
Performance Assessment
Officers' shooting performance was assessed by scoring each shot on target as a "hit," for a shot placement which was expected to kill or incapacitate an opponent, or a "miss," which was a shot placement which missed the silhouette target or was inconsistent with a mortal or incapacitating wound. Hit counts were made after each officer performed the task, and were recorded on a per-target and per-total basis. 
Procedure
Six to twelve officers were assigned to each shooting exercise at a time, but each officer performed the task separately (in a sequential order). The training session took place in the dark at an outdoor police shooting range, and the total session time varied from approximately 60 minutes to 120 minutes depending on the number of officers in the session. All officers were given the same instructions for procedural and safety reasons. Additionally, the officers were told that they would be asked by the experimenter to provide an estimate of the task length in minutes and seconds upon completion of the task. Each officer filled out the NASA-TLX questionnaire after completion of the task.
RESULTS
All statistical analyses were performed using SPSS for windows, version 11.5. Unless otherwise stated, an alpha level of .05 was used for all analyses. Tables 2 and 3 below show group statistics for TLX and 'Barrel' shooting task performance. Note. Individual target data was only available for participants 28 through 74. Three participants dropped out of the study prior to completion A hierarchical linear regression was performed on shooting performance with total targets hits as the dependent variable and with shooting skill (assessed in the baseline shooting task) entering first, followed by workload (overall score on the NASA-TLX). After shooting ability was entered, the initial model was significant, F (1, 68) = 19.433, p < .0005, and predicted about 22.2 % of the overall variance (R 2 ) in shooting performance on the barrel task. The analysis indicated the following predictive equation for the model: Y = 36.89-2.61x.
When the overall workload score was entered into this model, it increased the predictive power by 2.7%. However, the change failed to reach significance, indicating that overall workload score and shooting ability together did not account for significantly more variance in shooting performance than shooting skill alone.
In order to test the a priori hypothesis regarding the relationship between each of the participants' scores on the six individual TLX workload subscales and shooting performance, a series of hierarchical linear regressions were performed on shooting performance with shooting skill entering first in each case followed by one of the individual subscales. In each case, the overall model was significant, but only the model in which mental workload was entered showed a significant improvement in predictive power (R 2 ) over the model with shooting skill alone, F (2, 67) = 13.525, p < .0005. The model accounted for 28.8% of the overall variance in shooting performance, 6.5% more than the variance accounted for by shooting skill alone. The model yielded the following equation: Y = 39.57 -2.51x.
DISCUSSION
The results indicated that the mental demand subscale of the NASA-TLX is significantly correlated to shooting performance above and beyond the variance due to shooting skill. This finding is open to a number of plausible interpretations. It seems likely that officers who are less skilled in handling firearms are most likely to experience increased compensatory workload while using them. Increases in workload may be expected under these conditions because these officers do not handle or discharge their weapon on a routine basis. Such increases resulting from task demand have been associated with poorer performance (Parasuraman & Hancock, 2001 ). Thus, this explanation would posit that officers who are less skilled devote more attentional resources to compensate for their lack of skill, but still perform at a lower level than more skilled officers. However, other plausible explanations exist for this phenomenon. Alternatively, it is possible that devoting additional mental resources to shooting performance might have paradoxically negative effects on performance, as officers "over-think" the task and "choke" under pressure (see Masters, 1992) . This explanation is consistent with the view that implicit skills gained through practice break down under pressure as individuals devote additional attentional resources in an attempt to improve performance. In this case, officers attempt to substitute explicit knowledge of how to use the weapon gained during their formal training for implicit knowledge gained through practice. This explanation suggests that poorer performing officers might not be less skilled, but are simply less resilient to pressure to perform. This finding casts doubt on the common training procedure of testing officers in situations in which they are likely to feel pressure to perform, as it is possible that some officers might perform more poorly during assessments than they would during actual firefights as a result of their explicit focus on the mechanics of shooting during these procedures.
The finding that only one subscale of the TLX is significantly correlated to performance on the shooting task presents an interesting quandary. Given the physical nature of the task, involving running and taking cover while engaging targets, we might expect that the effort and physical demand subscales would show an effect. The finding that mental demand accounted for such a large amount of variance in shooting performance indicates that that those officers who expended the most mental effort on the task did the poorest. This may be an example of the phenomenon of performanceworkload dissociation which has been discussed at length by Hancock (1996) . Lower performing officers may have felt that they had to exert more effort, supporting the hypothesis that these officers were allocating more resources to the task, resulting in paradoxically poorer performance due to choking.
Unfortunately, because of the necessarily correlational design of this study, it is impossible to determine whether the workload is the cause or the symptom of poor shooting performance. It is possible that future studies may find a way to determine the causal relationship between these two constructs, and this represents an area which should be addressed in future empirical work.
